Quinacrine dihydrochloride, the non-surgical female sterilant induces dicentrics, rings, and marker chromosomes in human peripheral blood lymphocytes treated in vitro: a preliminary report.
During the last decade, quinacrine dihydrochloride (QDH) has been promoted for clinical trials as a much needed non-surgical female sterilant, largely in the Third World. Recently, however, these human trials have come under severe criticism due to lack of adequate evidence of biological safety of QDH, particularly of its genotoxicity in mammalian systems. In the present study, the cytogenetic analysis of QDH-treated human lymphocytes, grown as whole blood cultures in vitro, surprisingly showed a wide range of chromosomal aberrations. At a concentration of 3.0 and 6.0 microg/ml in culture, QDH was cytotoxic, as shown by the very few analyzable metaphases that could be observed. G(0) lymphocytes, treated with 0. 6 microg/ml QDH, exhibited chromosome aberrations including dicentrics, ring configurations, translocations, inversions, and marker chromosomes. Near haploid, polyploid, and endoreduplicated cells were also observed. All the rings appeared to be formed as a result of telomere fusion/association. Twenty percent of the dicentrics observed also indicated telomere fusion/association in the D and G groups of chromosomes. Overall, a frequent involvement of chromosomes 1, 2, and 3 in both unstable and stable chromosome rearrangements was also observed. Exposure of 72-h cultures to 0.45 microg/ml QDH at 69 h resulted in an accumulation of C-metaphases, suggesting that probably QDH behaves as a mitotic spindle inhibitor. The G(2) lymphocytes from two donors exposed to 0.6, 1.5 or 3.0 microg/ml of QDH showed no increase in chromatid aberrations in two donors. However, QDH at 0.6 microg/ml increased the frequency of micronucleated binucleate cells. No increase in sister chromatid exchanges was observed at this concentration. Though preliminary, these observations demonstrate the chromosome damaging ability of QDH in human lymphocytes treated in vitro. Surprisingly, like ionizing radiation, QDH acted by an S-phase-independent mechanism, unlike most of the chemical mutagens. These results warrant detailed investigations on the cytogenetic effects of QDH in vitro, as well as among women exposed to this agent during clinical trials for non-surgical sterilization. The interesting cytogenetic profile of QDH deserves to be pursued and the underlying mechanisms, in particular, the DNA topoisomerase II inhibitory effect, if any, needs to be elucidated.